WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




(21) International Application Number: PCT/IB96/01440 

(22) International Filing Date: 15 November 1996 (15.1 1.96) 



PCT 

INTERNATIONAL APPLICATION PUBLIS HED UNDER THE PATENT CO OPERATION TREATY (PCT) 

WO 97A8009 

22 May 1997 (22.05.97) 



(51) International Patent Classification 6 
A61M 35/00 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



(30) Priority Data: 

08/558,840 



1 5 November 1 995 ( 1 5 . 1 1 .95) US 



(71) Applicant: GENEL1NK, INC. [US/ US]; P.O. Box 3212, 
Margate, NJ 08402 (US). 

(72) Inventors: DELGUERCIO, Edmund, T.; 7 Forest Lake Drive, 
Media, PA 19342 (US). RICCIARDI. Robert, P.; 137 Forge 
Road, Glenn Mills, PA 19342 (US). DEPHILLIPO, John; 
100 S. Thurlow Avenue, Margate, NJ 08402 (US). 

(74) Agent: KUTZENCO, Allan; John Lezdey & Associates, 701 
Haddon Avenue, Collingswood, NJ 08108 (US). 



(81) Designated States: CA, JP, KR, European patent (AT, BE, CH, 
DE ( DK, ES. FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: NON-INVASIVE IDENTIFICATION SYSTEM 
(57) Abstract 

A system and a kit for the non-invasive collection of DNA material from the inner cheeks ^^^"^^^ "* 
swabs of high modulus fibers which scrape DNA material from the inner cheeks to obtain sufficient material for future .denization. 



BNSDOCID- <WO 97180O9A1 J_> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African Republic 


CC 


Congo 


CII 


Switzerland 


CI 


Cote d* I voire 


CM 


Cameroon 


CN 


China 


CS 


Czechoslovakia 


CZ 


Czech Republic 


DE 


Germany 


DK 


Denmark 


EE 


Estonia 


ES 


Spain 


FI 


Finland 


FR 


France 


GA 


Gabon 



GB United Kingdom 

GE Georgia 

GN Guinea 

GR Greece 

HU Hungary 

IE Ireland 

IT Italy 

JP Japan 

KE Kenya 

KG Kyrgystan 

KP Democratic People's Republic 

of Korea 

KR Republic of Korea 

KZ Kazakhstan 

LI Liechtenstein 

LK Sri Lanka 

LR Liberia 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MC Monaco 

MD Republic of Moldova 

MG Madagascar 

ML Mali 

MN Mongolia 

MR Mauritania 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SG 


Singapore 


SJ 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United Stales of America 


uz . 


Uzbekistan 


VN 


Viet Nam 



BNSDOCID: <WO 9718009A1_I_> 



WO 97/18009 



PCT/1B96/01440 



WON- INVASIVE IDENTIFICATIO N SYSTEM 

Field of the Invention 

The present invention provides an improved non-invasive 
system for generating a genetic file for identification and 
medical evaluation. More particularly, the present invention 
relates to the harvesting of cells for DNA isolation and genetic 
testing from the inner cheeks of individuals and corpses for the 
purpose of storage for later evaluation. 
Background of the Invention 

The ability of diagnose genetic disease has developed- 
rapidly over the last 20 years. There are tests today which 
could reveal to some the likelihood of suffering in later life 
diseases to which they have a propensity. Disease conditions 
with currently available tests include cystic fibrosis, 
Huntington' s disease, Gaucher ' s disease , hemophilia, retardation, 
sickle cell anemia, Down's syndrome, and others. 

While many gene-based applications are being used today in 
the diagnosis and prognosis of diseases, it is the area of 
predisposition testing that will provide the shift to disease 
prediction . 

Information from parents and grandparents is seldom 
collected and preserved for use in genetic testing. DNA 
(deoxyribonucleic acid) matching has been used to identify 
missing people both living and dead. 

Therefore, there exists a need for an effective system of 
collecting and preserving vital identifying or hereditary 
information about cell bearing specimens from family members. 
Such a system should be complete, convenient, easy to use at home 
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without supervision and should be adapted to preserve cell 
bearing specimens for long periods of time without significant 
deterioration of the specimens. 

U.S. Patent No. 5,101,970 to Turner discloses one system for 
collecting and storing DNA specimens from living persons which 
includes storage of the specimens together with information in 
a freezer. However, the information is collected only from 
living parties and blood samples are used. 

DNA is responsible for transmitting a person's hereditary 
characteristics. PCR (Polymerase Chain Reaction) technology can 
amplify a genetic blueprint a million fold as tiny segments of 
the human genomic DNA. DNA samples can be obtained by swabbing 
or scraping the inside of a cheek with a sterile swab. 

DNA samples taken from skin or hair may be tainted with 
chemicals from hair sprays or body lotions so as to obscure the 
DNA reading . 

It is understood that the term "inner cheeks" which is used 
herein refers to the cheek area as well as the portion of the 
mouth about the lips and is referred to as the buccal mucosa. 
Summary of the Invention 

The present invention provides a method of collecting and 
storing DNA bearing materials from living or deceased persons. 
According to the present invention, a plurality of sterile swabs 
are used to collect the DNA bearing material from the inner 
cheeks of the person by stroking the inside of the cheeks at 
least about 10 times, preferably at least 20 times when 
unsupervised . 
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Advantageously, about 2250 nanograms of DNA bearing material 
is collected with each swab so as to obtain at least 4500 
nanograms . 

The DNA bearing swabs are then placed into an envelope which 
bears information regarding the donor of the DNA specimen. The 
specimens can then be sent for processing. The DNA inside of the 
cells on a swab are stable for over a month at room temperature 
and can experience extreme temperatures of 3 7oc and -20°C for 12 
to 24 hour periods. 

It is known that the presence of secretory leucocyte 
protease inhibitor in saliva reduces the chance of HIV infection 
so as to provide the use of inner cheek material as a safer 
method of evaluation for the technician than the use of blood 
samples . 

Preferably, at least two or more, preferably 3-6 swabs of 
DNA material are collected for preservation or immediate 
processing. Advantageously, the envelopes containing the swabs 
with specimens are bar coded to preserve the confidentiality of 
the person and/or the party with whom the background information 
is applied. 

In connection with the method of the present invention, 
there is provided a kit . The preferred kit contains an envelope 
with a data information sheet which identifies the party 
providing the specimens. A second envelope contains at least six 
sterile swabs. The swabs are of high modulus fibers. A third 
envelope or container is preaddressed to a depositary. 
Advantageously, the envelopes are bar coded so as to be read by 
a computer. The kit is provided so that the DNA material can be 
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collected at home. 

It is therefore an object of the invention to provide a more 
efficient non- invasive method for collecting DNA samples from 
living or deceased persons at the time of death. 

It is another object of the invention to improve the method 
for identifying missing or lost people. 

It is yet another object of the invention to provide a safer 
method of evaluation by a technician of DNA material. 

It is still another object of the invention to provide a 
genetic record which is complete even after a relative dies. 

These and other objects, features, and advantages will 
become more apparent upon review of the following detailed 
description . 

Detailed Description of th* P referred Embodiment-. 

The present invention provides a non-invasive system for 
collecting and preserving data and physical evidence from a 
living or deceased individual for identification. More 
specifically, means is provided for collecting a DNA sample from 
the inner cheeks of an individual, identifying the person and 
then sending the sample to a depository where the information is 
collected and the DNA sample is dated, identified and/or stored 
in a frozen state for future use. 

In the present system a sealable envelope is provided which 
contains a data collection sheet for recording information 
regarding the individual providing the samples. In a second 
envelope sterile swabs are provided for collecting specimens from 
the inner cheeks of the individual. The swabs comprise high 
modulus synthetic fibers such as polyamide, polyester, polyimide. 
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polyethylene, and the like. Most preferable are swabs comprising 
DACRON (trademark of E.I. DuPont) . It is preferred to have a 
Itiplicity of swabs, preferably about 6-10 swabs so that 
fficient material is available for multiple analysis over a 
period of time or generations of individuals. At least 10 
strokes or rubbings are utilized to collect the samples so as to 
provide an average of at least about 4500 nanograms of DNA 
material for living persons or corpses. A further envelope is 
used for mailing the information sheet and swabs to a processing 
and storage facility. 

The used swabs are returned into the envelope and placed 
together with the first envelope containing the data sheet into 
a third envelope which is then mailed for processing at a 
depository for a reading and/or storage in a conventional manner. 
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The following chart represents a study performed on living 
individuals wherein the individuals were requested to stroke 
their inner cheeks with a DACRON swab so as to collect DNA 
material . 

CHART 1 

COMPARISON OF THE NUMBER OF SCRAPES /BUCCAL, 
SWAB DNA ISOLATION PROCEDURE 
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Conclusions 



1 Scrape 
10 Scrapes 
20 Scrapes 



58400/15 = 3893 ng/2 swabs = 1946 ng/swab 
91000/15 = 6067 ng/2 swabs - 3033 ng/swab 
101000/15 = 6733 ng/2 swabs = 3367 ng/swab 



As seen in Chart I, one scrape of the swab yields on the 
average of about 2000 nanograms of DNA material. Ten scrapes 
result in the samples of DNA per swab of an average of about 
3,000 nanograms of DNA samples. 20 scrapes did not improve the 
yield of collected DNA material. 10 scrapes has been found to 
consistently result in more than 4500 nanograms of DNA material 
from two swabs, even when performed by non- technicians . 
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The following chart shows a study wherein DNA material was 
collected from the inner cheeks of corpses with ten scrapes. The 
study involved 22 corpses wherein 21 corpses were pre-embalmed 
and one was post -embalmed . All samples were collected 6-38 hours 
post mortem. 

CHART II 
POST-MORTEM SWAB SAMPLES 

Post- emba lmed : 
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900 
615 
150 

1665/3=588 ng 



Average 113505/63=1800 ng/swab 



Because of the lack of moisture it has been found that at 
least three swabs are preferred to consistently obtain at least 
4500 nanograms of DNA material. However, it was possible at 
times with only two swabs. 
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The Kit 

The kit of the present invention is intended for use at home 
and by non- technicians . A container is provided which holds 
three envelopes. One envelope contains an information sheet or 
card which collects vital data used in identifying individuals 
such as name, address, place and date of birth, and relevant, 
medical history, etc. Such data can be used and is often 
valuable in identifying persons or relatives. If desired, means 
for fingerprinting and recording the fingerprints may be 
provided. 

Another envelope is provided which contains the sterile 
swabs for obtaining the DNA material from the inner cheeks . The 
swabs can be in the form of a wrap of high modulus fibers on a 
stick that can be readily inserted to scrape the inner cheeks by 
the individual or other person. The used swabs can be reinserted 
into the envelope for proper identification and for sending up 
to storage facility. 

The third envelope is a transporting or mailing envelope 
which preferably has the address of the storage facility. The 
identifying card in its envelope and the used swabs in their 
envelope can thereby be sent or mailed to the proper places. 

Preferably, each of the envelopes is bar coded for easier 
identification that all of the envelopes are related. The 
envelopes should be of suitable material so as to permit writing 
and/or printing. 

Sealable envelopes such as comprising TYVEK or plastic lined 
envelopes may be utilized. 

8 
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With the vital information, the sealed envelopes can be sent 
to a processing laboratory where the DNA is removed and stored 
within a family freezer. In the freezer, the samples are chilled 
to a temperature below the freezing point so that the useful life 
of the samples can be extended. 

At the depository, the bar coding from the envelope is 
placed on a computer system. The swab heads are cut from the 
swab stems and placed in microcentrifuge tubes where the DNA 
cells are lysed to extract DNA from the nuclei. The DNA is 
quantitated to assure a minimum amount of 4500 nanograms are 
present. This process insures the integrity of the DNA and that 
there is enough DNA for future testing. Preferably, the DNA 
samples are split and stored in two separate freezers for safety 
and integrity. 

The invention has been disclosed above in terms of a 
preferred embodiment. It will be obvious that many variations 
of the illustrated embodiment might well be contemplated. The 
types of envelopes, container and the form of swabs may be varied 
to be in the form of tubes or boxes which can be cellulosic or 
of plastic materials. These and other modifications and 
additions might well be made to the illustrated embodiment 
without departing from the spirit and the scope of the invention 
as claimed. 
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What Is Claimed Is : 

1. A method for the non-invasive collection of DNA from 
a living person or a corpse for storage and identification which 
comprises the steps of swabbing or scraping about the inner cheek 
of said person or corpse with at least two swabs consisting of 
high modulus fibers, each of said swabs scraping the inner cheek 
at least about ten times. 

2. The method of claim 1 wherein each swab collects at 
least about 4500 nanograms of DNA material is collected. 

3. The method of claim 1 wherein at least about 4500 
nanograms of DNA are collected with three swabs from a corpse. 

4. The method of claim 1 wherein at least 6 swabs are 

used . 

5. The method of claim 1 wherein said high modulus fibers 
are selected from the group consisting of polyamide, 
polyethylene, terephthalate , polyimide and polyester. 

6 . The method of claim 1 including lysing of the DNA 
material from the swabs and storage of the lysed material at low 
temperatures . 

7. The method of claim 1 wherein the collected DNA 
material contains secretory leucocyte protease inhibitor. 

8. A kit for use in the non-invasive collection of DNA 
material from a living person or a corpse which comprises: 

a first envelope suitable containing a data collection 

sheet ; 

a second envelope containing at least two swabs 
comprising high modulus fibers for collecting DNA material from 
inner cheeks; 
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a mailing envelope for mailing said data sheet and 

swabs to a storage facility, and a container for said envelopes. 

9. The kit of claim 7 wherein at least six swabs are 

provided . 

10. The kit of claim 6 wherein said envelopes are bar- 
coded . 
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AMENDED CLAIMS 
[received by the International Bureau on 27 May 1997 (27.05.97); 
original claims 1-10 replaced by new claims 1-8 (2 pages)] 

1. A method for the non-invasive collection of DNA from a 
living person or a corpse for storage and identification which 
comprises the steps of swabbing or scraping about the inner cheek 
of said person or corpse with at least six swabs consisting of high 
modulus fibers, each of said swabs scraping the inner cheek at 
least about ten times. 

2. The method of claim 1 wherein each swab collects at least 
about 4500 nanograms of DNA material is collected. 

3. The method of claim 1 wherein at least about 4500 
nanograms of DNA are collected swabs from a corpse. 

4 . The method of claim 1 wherein said high modulus fibers 
are selected from the group consisting of polyamide, polyethylene, 
terephthalate , polyimide and polyester. 

5. The method of claim 1 including lysing of the DNA 
material from the swabs and storage of the lysed material at low 
temperatures . 

6. The method of claim 1 wherein the collected DNA material 
contains secretory leucocyte protease inhibitor. 

7. A kit for use in the non- invasive collection of DNA 
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material from a living person or a corpse which comprises: 

a first envelope suitable containing a data collection 

sheet ; 

a second envelope containing at least six swabs 
comprising high modulus fibers for collecting DNA material from 
inner cheeks ; 

a mailing envelope for mailing said data sheet and swabs 
to a storage facility, and a container for said envelopes. 

8. The kit of claim 7 wherein said envelopes are bar-coded. 
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